December ‘) 1952

Dr. Bernard D. Davis
Thc. Resecarch lLab.
411 East 69b8treet
Hew York 21, N.Y.

Dear Bernie:

Thank you for your letter of Dscember 2, and your kind remarks on
our paper. I agres that the tryptophans.... story needs some further
examination. Now that you are so close to Forton, why don't you plan
how to settle it more decisively? #s choss the best reference we could
find at the time; we had the impression from you that more along the
saus line was in the works, and it was fortunate that the paper coln-
sided with yours.

Connerning drug-resistance in heterosygotss, it is apparent from your
letter that the genetic end of it is going to be as tricky as the scoring.
Norton has not had a great deal of experience with E. coll hetercsygotes,
and thers is a good deal of ccmplexity about it. Not the least is the
ohoice of stooks: we don't have the ideal combinations of markers, and it
will take soms thought to make the best comproalse, and perhaps somes work
to develop them. It is likely not %o be just a matter of sending you one
or two stocka. I would suggest, therefore, a slightly differeat arrange~
ment: namely, that we set up the heterozygotes with the best combinations
we can, and that we send them to you for further testing.

Among the things we don't have are a) ‘mml.” and b) a Het with

mitritional merkars other than M- of Tl-. The inheritance of Het 1s very
capricious, and I have not be able to carry through other recoabinations.

I am not t00 greatly comcerned about this, however. The important comparison
is between the diploids and the segregaunts froam them. Unless M is very clossly
linked to your resistance factors, it should be possible to keep it out of
the picturs, I would suggest that the firet absolute necessity is some pre-
liminary mapping of resistance in orosses of 58-181 x 677 derivs., especiall
with a view to f£inding linkages with sugar msrkers. If there 1s linkage to
or 3, the project may be sc #iffisult that it would be best to defer it ur
the segregational behavior of this region is cleared up. If, however, the

is linkage to Lac, Vy, Xyl, By, or Mtl we should have very 1ittle troub)

it will be important to know what linkage relationship to use as a guld
picking out the best heterozygotes for further study.



I have been assuming that you have soms single-step selections likely
to be represented hy single factors. If you have a phiygenic situation, there
will be no profit in working with the second order of complexity in diploids
until after a study of the distribution of the individual factors in haploid
crosses has been completed.

I hops that this does not sesm unduly discouraging, butbthers is no
point doing a job as delicate as this without doing and plasning it correctly.
I am ready to do my share on it, if you think the necessary requiremsnts can
feasibly be met. I would be very happy to unload the complexitiss of hetero-
zygote analysis on anyone who was willing to pay the price of a detalled, un-
hurried genetic analysis. For a more limited objective, there are so many
devious bypaths, and traps fhattliehave had to fight through once, that I can
foresse nothing but trouble from an unreserved distribution of these stocks.
(I think the 1951 CSH paper illustrates adequately what I mean). This is not
to say that an absolutely decisive answer cannot be obtained from a reasonable
expenditure of effort.

For a more concredd recapitukktion then, I suggest that the necessary next
step is a preliminary“mapping, using prototrophs from 58-161 x 677-der. If the
linksge relationships are optimistic, I will then get you heteroczygous prototrophs
segregating the linkage marker, and presulsably the resistance factor, and send
them to you. These can then be scored for resistance, and compared with M+ segre-
gants also carrying the linkage markers/ alternatives. If the linkage relationships
are espescially favorable, it may be feasible to develop auxotrophs of other
sorts carrying the resistance factors, and cross them with T-L-Het stocks, Lf
necessary to avoid M- altogether. (Unfortunately, our third familiar crossing line
is proline-gserineless!). I don't know whether it will be easier for you to make
auxotrophs in the resistant recombinant prototrophs, or vice versa, butbthere is
no certaility that this will be necessary.

Yours sincerely,

Joshua Lederberg



